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Abstract

Conditional Source-term Estimation (CSE) is a turbulence-chemistry interaction model to simulate
reacting flows. This model is similar to the Conditional Moment Closure (CMC) approach in using the
conditional scalar field to calculate the conditional reaction rates. However, unlike CMC, where transport
equations are solved for the conditional scalars, an integral equation is inverted in CSE to estimate the
conditional scalars. The model has been developed and applied to a wide range of combustion regimes,
tested against several Direct Numerical Simulation (DNS) databases in a priori analyses and used in the
simulation of laboratory scale and practical combustion devices. In this talk, the fundamental basis of
the CSE model is first presented, and the model’s limitations and strengths are described. Next, the
mathematical, numerical and implementation challenges of the model to premixed combustion regime are
discussed. Finally, recent advances of the model in Reynolds-Averaged Navier-Stokes (RANS) modelling
and Large-Eddy Simulation (LES) of turbulent premixed flows are presented. In addition to CSE, a similar
model called Laminar Flamelet Decomposition (LFD) model is also introduced, and some a priori results
are discussed and presented.
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